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I INTRODUCTION

1. We initiate this proceeding to facilitate the development and deployment of well-designed
signal boosters, which hold great potential to empower consumers in rural and underserved areas to
improve their wireless coverage in their homes, at their jobs, and when they travel by car, recreational
vehicle, or boat. Although by one measure, 99.6 percent of the nation’s population is served by one or
more mobile voice providers,' and more than 98 percent of the nation’s population can now receive
“advanced” or “3G” wireless services,” coverage gaps exist within and at the fringes of those service
areas and continue to pose a problem for residents, businesses, public institutions, visitors, and public
safety first responders, particularly in rural areas. Signal boosters are part of the solution to addressing
coverage gaps in rural areas. Signal boosters can also mitigate service gaps in difficult-to-serve in-
building environments such as in office buildings where people work, in health care facilities where
doctors and other health care personnel need reliable communications, and on educational campuses
where students want access to cutting edge wireless service offerings. In addition, signal boosters can
provide public safety benefits, for example, by enabling the public to connect to 911 in areas where
wireless coverage is deficient or where an adequate communications signal is blocked or shielded.

2. The regulatory framework for signal boosters proposed in this Notice of Proposed
Rulemaking (NPRM) is one element in a set of initiatives designed to promote deployment of mobile
voice and broadband services in the United States. Well-designed, properly operating, and properly
installed signal boosters have the potential to improve consumers’ wireless network coverage without
harming commercial, private, and public safety wireless network performance. Malfunctioning, poorly
designed, or improperly installed signal boosters, however, may harm consumers by blocking calls,
including E-911 and other emergency calls, and decreasing network coverage and capacity. The
regulatory framework proposed in this NPRM seeks to create appropriate incentives for carriers and
manufacturers to collaboratively develop robust signal boosters that do not harm wireless networks. This,
in turn, will enable consumers to improve their cell phone coverage as they deem necessary. The public
interest is best served by ensuring that consumers have access to well-designed boosters that do not harm
wireless networks.

3. The NPRM proposes a new regulatory framework authorizing individuals and entities to
operate “consumer signal boosters™ provided the devices comply with: (1) all applicable technical and
radiofrequency (RF) exposure rules, and (2) a set of parameters aimed at preventing and controlling

" In the Matter of Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993; Annual
Report and Analysis of Competitive Market Conditions With Respect to Mobile Wireless, Including Commercial
Mobile Services, 2010 FCC LEXIS 3186 at § 44. Commission estimates are based on American Roamer Data. Id.

Id. at§ 47. Advanced wireless services include both voice telecommunications service as well as e-mail and
Internet access.

3 We define the term “consumer signal booster” in this NPRM to include any signal booster operated by (or for the
benefit of) consumers on spectrum being used to provide subscriber-based services, e.g., voice communications,
texting, using a broadband connection to access e-mail or the Internet.
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interference and rapidly resolving interference problems should they occur. We also propose revisions to
the rules governing signal boosters used for private land mobile services.

II. EXECUTIVE SUMMARY

4. In this proceeding, we propose to amend Parts 1, 2, 22, 24, 27, 90, and 95 of our rules to
adopt new technical, operational, and coordination parameters for fixed and mobile signal boosters.” In
the NPRM below, we address three petitions for rulemaking filed by Bird Technologies, Inc. (Bird
Technologies),” the DAS Forum (a membership section of PCIA — the Wireless Infrastructure
Association) (DAS Forum),® and Wilson Electronics, Inc. (Wilson),” and a petition for declaratory ruling
filed by Jack Daniel DBA Jack Daniel Company (Jack Daniel),’ all of which relate to signal boosters.

5. In our NPRM, we propose to authorize individuals to use fixed and mobile consumer signal
boosters by rule under Part 95 subject to the requirements listed in Table 1 below. The proposed rules
would not apply to femtocells.”

* Our use of the term “signal booster” in this NPRM is intended to include all manner of amplifiers, repeaters,
boosters, distributed antenna systems, and in-building radiation systems that serve to amplify signals for subscriber-
based services between a device and the network. Our use of the term “signal booster” does not include femtocells.

> Bird Technologies Group Petition for Rulemaking, filed Aug. 18, 2005 (Bird Technologies Petition).
% DAS Forum Petition for Rulemaking, filed Oct. 23, 2009 (DAS Forum Petition).
7 Wilson Electronics, Inc. Petition for Rulemaking, filed Nov. 3, 2009 (Wilson Petition).

¥ Petition for Declaratory Ruling of Jack Daniel DBA Jack Daniel Company, filed Sept. 25, 2008 (Jack Daniel
Petition). CTIA, the Wireless Association (CTIA) also filed a Petition for Declaratory Ruling relating to signal
boosters. Petition for Declaratory Ruling of CTIA - the Wireless Association, filed November 2, 2007 (CTIA
Petition). The CTIA Petition remains pending.

? Femtocells are different from signal boosters. Femtocells are similar to small base stations inside homes or offices
and only work in a carrier’s licensed area. The connection between the handset and the femtocell is typically
wireless using licensed frequencies or Wi-Fi, which uses unlicensed frequencies. Unlike signal boosters, which
connect to a wireless network using licensed frequencies, femtocells connect to a wireless network using broadband
Internet access in a home or office. Femtocells are not covered by the rules proposed in this NPRM.
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TABLE 1

- Fixed Signal Boosters | Mobile Signal Boosters

Comply with technical parameters (e.g.,
power and unwanted emission limits) for
the applicable spectrum band, and RF
exposure requirements for the type of
device (i.e., fixed or mobile)

Automatically self-monitor operations and
shut down if not in compliance with our .
technical rules

Power down, or shut down, automatically
when a device is not needed, such as when
the device approaches the base station
with which it is communicating

Market and label consumer signal
boosters in a way that provides consumers
with clear information specifying the legal
use of the devices

Upon notification, immediately cease
operation in the event the device causes
harmful interference to wireless network
operations

Coordinate frequency selection and power
levels with the applicable wireless
carrier(s) prior to operation

e Seek comment on whether to require registration with a national signal booster clearinghouse
prior to operation.

e Seek comment on the treatment of existing signal boosters.
e Facilitate the near-term availability of new, compliant consumer signal boosters by:

o within 30 days of the effective date of the rules, requiring that all applications for
equipment authorization for signal boosters demonstrate compliance with the new
rules; and,

o within 6 months of the effective date of the rules, requiring that devices marketed or
sold in the United States comply with the new rules.

e  With respect to Part 90 Private Land Mobile Radio (PLMR), non-consumer signal boosters
operated by licensees, revise the technical and operational requirements aimed at preventing
interference.

III. BACKGROUND
6. Signal Booster Basics. Signal boosters are signal amplifiers that can be deployed in many
4
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different configurations to improve the wireless connection between a mobile device and the wireless
network. Signal boosters are often used to amplify and distribute wireless signals to areas with poor
signal coverage and can expand the area of reliable service to unserved or weak signal areas, including
garages, underground transportation systems, and large buildings. Two key variables affect the quality of
a wireless connection. The first variable is distance to the nearest cell site or base station. In general, the
farther away a cell phone is moved from a cell site, the weaker the signal. The second variable is any
physical obstacle between the cell phone and the base station. Natural and man-made obstacles, including
terrain and buildings, can block the radio frequency waves which form the communications link between
a cell phone and a base station. In addition, metal, glass, and foliage, while not entirely blocking a signal,
can attenuate or reduce the signal.'’ Poor quality signals can lead to dropped calls, slower data speeds,
and depleted battery life.

7. Fixed Signal Boosters. Fixed signal boosters facilitate the use of mobile devices inside
homes, buildings, and other structures, such as sports arenas,'' by amplifying or distributing signals
within the structure that would otherwise be too weak to achieve communications. A basic fixed signal
booster can serve a single room in a house, while an enhanced booster can serve a multistory building. A
typical fixed signal booster configuration includes an outside antenna installed on a roof or side of a
building. The outside antenna is connected via coaxial cable to an interior amplifier, which either has a
built-in antenna or is connected to one or more interior panel antennas that permit communication with
mobile devices in the structure.

8. A distributed antenna system (DAS) is a system of spatially separated antennas connected via
cables (i.e., coaxial or fiber optic cable) to a signal source, such as a base station or an external antenna
capable of communicating with a base station wirelessly. DAS are used to distribute wireless signals
through large structures such as skyscrapers, hospitals, hotels, arenas and tunnels where the signal
coverage may be lacking or to increase the capacity of the wireless system by achieving channel reuse on
a smaller scale. Some DAS configurations may be considered signal boosters when the network of
internal antennas achieves communication through the use of an amplifier that is connected to an external
antenna that communicates with a base station wirelessly.

9. Mobile Signal Boosters. Typically, mobile signal boosters transmit and receive wireless
signals to and from a cell phone operated inside a vehicle (e.g., car, boat or RV). A typical mobile signal
booster installation consists of an outside antenna attached to the roof of a vehicle, which is connected
using coaxial cable to an amplifier and an inside antenna. Depending of the manufacturer and model, a
cell phone can connect to the mobile signal booster using an antenna adapter that connects directly to the
wireless device, a docking “cradle,” or wirelessly.

Iv. NOTICE OF PROPOSED RULEMAKING

A. Introduction

10. In this NPRM, we seek comment on rules and policies that will broaden the availability and
use of signal boosters to enhance wireless coverage for consumers, particularly in rural and underserved
areas, while ensuring that boosters do not adversely affect wireless networks. The new framework

proposed in this NPRM is one in a set of Commission initiatives designed to promote deployment of
mobile voice and broadband coverage across America.

11. Signal boosters serve the public interest by enabling consumers to improve their wireless

' Ex Parte Letter from Russell D. Lukas to Marlene H. Dortch, Secretary, Federal Communications Commission
(May 12, 2010), Attachment /n-Car Cellular Signal Boosters, White Paper Prepared for: Wilson Electronics at 2.

" Femtocells are different from signal boosters and are not covered by the rules proposed in this NPRM.
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coverage in rural, underserved, and difficult to serve areas. Signal boosters can also address coverage
gaps in urban environments such as buildings, tunnels, and garages. Signal boosters can benefit
consumers by improving wireless coverage in office buildings where they work, in health care facilities,
where health care providers need reliable communications, and on educational campuses were students
want access to cutting edge wireless offerings. By bridging gaps in wireless carriers’ coverage areas,
signal boosters may also give consumers, particularly rural consumers, additional choices among wireless
providers. Such increased competition may benefit consumers through lower prices and increased variety
in service offerings. In addition, facilitating the use of signal boosters in rural and other areas of America
will further our strategic goal of promoting broadband development, deployment, and availability.'” The
relatively low-cost, coverage enhancing features of signal boosters will thus help many Americans to
enjoy the dynamic growth in the variety and quality of wireless service offerings.

12. Signal boosters also provide public safety benefits. In areas where wireless coverage is
deficient or where a signal is blocked or shielded, signal boosters enable the public to connect to 911 in an
emergency.”” We note that both rural and metropolitan police departments rely on signal boosters to
extend land mobile coverage in areas of limited service."* First responders, including emergency medical
personnel, also use signal boosters to improve communications during disasters and other emergencies."

13. Malfunctioning, improperly installed, or technically deficient signal boosters, however, may
cause harmful interference to commercial and public safety wireless networks. Interference could disrupt
calls or even cause calls to be dropped, including 911 emergency assistance calls, and might cause loss of
service in a cell site sector. The record before us reflects that wireless service providers and public safety

2 Federal Communications Commission Strategic Plan 2009 — 2014 at 5, available at
http://www.fcc.gov/omd/strategicplan/#goals (last visited Aug. 24, 2010).

B In May 2009, the National Transportation Safety Board recommended that until wireless capacity is extended
along highly traveled rural roads, motorcoaches traveling in rural areas without wireless telephone coverage should
carry mobile cellular amplifiers or satellite-based devices to communicate during emergency events. NTSB Safety
Recommendation, H-09-9, at 4-5 (May 29, 2009), available at http://www.ntsb.gov/Recs/letters/2009/H09_9.pdf
(lasted visited July 19, 2010). Ex Parte Letter from Russell D. Lukas, Counsel to Wilson Electronics, Inc. to Hon.
Julius Genachowski, Chairman, Federal Communications Commission (Mar. 30, 2011) at 2 (describing how use of
signal boosters will improve E911 connectively and accuracy).

14 See, e.g., Ex Parte Letter from Russell D. Lukas, Counsel to Wilson Electronics, Inc. to Marlene H. Dortch,
Secretary, Federal Communications Commission (Dec. 15, 2010) at Attachment 1 (Wilson December 15, 2010 Ex
Parte Letter ) (describing need for signal boosters by Sheriff’s office in rural Washington County, Utah, because
many areas of the county lack two-way radio signal coverage due to challenging geography and terrain); Orange
County Sheriff-Coroner Department Comments at 1 (bi-directional amplifier systems “supplement in-building two
way public safety radio communications coverage where it wouldn’t otherwise exist or would be unreliable”); Cobb
County E-911 Comments at 1 (“great and positive” benefits of signal boosters include “ability to provide critical or
important communications where there is limited or none”). See also New York City Transit Authority Reply
Comments at 2 (NYCTA uses fixed boosters for police, fire and EMS operations in New York’s underground
subway system); Joint Council on Transit Wireless Communications Comments at 1-2 (signal boosters are “essential
components” to most transport operators to enable “vital communications” within tunnels, underground facilities,
and buildings).

15 See, e. g., APCO Comments at 1 (“signal boosters are extremely valuable to public safety networks™); Wilson
December 15, 2010 Ex Parte Letter at Attachment 1 (Christopher Andrews, Wilson County Emergency
Management, Tennessee (noting the need for signal boosters in emergency response vehicles in order to serve rural
areas); Karen Kempert, Emergency Manager/911 Systems Coordinator, Langdon, ND (describing the use of a signal
booster to facilitate communications on a search and rescue operation in an area of challenging terrain); John
Thompson, Flagstaff, AZ (stating that “[s]ignal amplifiers are essential for rural emergency responders and rural
residents” both on and off Navajo reservations).
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communications officials often spend many hours and significant resources to locate and eliminate signal
booster related interference. The new regulatory framework we propose today will allow consumers to
realize the benefits of using signal boosters while preventing, controlling, and, if necessary, resolving
interference to wireless networks.

1. Problems Encountered with Signal Boosters

14. Poorly designed, improperly installed or malfunctioning signal boosters can cause
interference to both commercial and public safety wireless networks. Signal boosters can produce
“noise,”'® which has the potential to interfere with wireless networks. This “noise” can take the form of
adjacent channel interference, oscillation, or base station receiver overload, which are explained below.

15. Adjacent Channel Noise (The “Near-Far” Problem). One “noise” problem that can be
created by signal boosters occurs when a subscriber is far from the carrier’s base station that provides its
service, but near a different wireless carrier’s base station that is using an adjacent frequency block.

Many signal boosters are wideband and will amplify any signal within the frequency range or
“passband”'” of the signal booster filter, which could include all of the carriers providing service in that
area. Therefore, while the wideband booster would benefit the subscriber installing it, because it will
amplify the subscriber’s weak signal to a level necessary to achieve communication, it could also harm an
adjacent carrier because the booster is amplifying signals or creating noise on the adjacent spectrum block
where it is not needed or desired. This scenario is more problematic for wideband mobile signal boosters
because a signal booster could be operating with maximum amplification to assist carrier “A’s” subscriber
with a weak signal while driving by carrier “B’s” base station, generating sufficient noise for carrier B’s
base station to drop communications with its subscribers that may be operating at the fringes of carrier
B’s base station’s coverage area.'® Higher power signal booster operation can thus create the potential for
adjacent-channel interference to other wireless carrier’s base stations that may be nearby if the device is
not properly installed or not operating with appropriate safeguards.

16. Oscillation. Another type of “noise” signal boosters can create is oscillation (feedback).
Oscillation occurs when the signal from the internal antenna of a signal booster reaches the external
antenna of the device and generates uncontrollable high level signals." Oscillation can interfere with
both the signal from the base station to the wireless device as well as the signal from the wireless device
to the base station. As a result, the licensee as well as others operating within the passband frequencies of
the signal booster may experience interference. To avoid oscillation, antennas require attenuation
(isolation), i.e., vertical and horizontal spacing between the antennas.*

' In radio communications, “noise” refers to any unwanted electro-magnetic energy or signal that degrades or
obstructs the desired signals.

' The passband is the frequency range which the signal booster is designed to amplify.

18 Digital modulation techniques, especially Code Division Multiple Access (CDMA) rely upon power control of the
subscriber units for efficient use. The network will monitor the received power of the subscriber units and send
command signals to increase or lower transmitter power to ensure that all subscriber signals arrive at the base
stations with similar power levels. If one subscriber signal is too strong, it reduces the capacity of the system and
may result in the base station dropping calls from subscribers that are further away from the base station; this is
called cell shrinkage.

' This is similar to the noise created when a microphone is placed too close to a speaker.

0 AT&T explains that its Global System for Mobile Communications (GSM) network interprets an oscillating
signal booster signal as external noise and as a result, the network electronically instructs all cell phones being
served by that sector to increase power in an effort to overcome the perceived noise. AT&T further explains that
this action effectively constricts the coverage of the affected cell site section, which causes cell phones to drop calls
(continued....)

7
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17. Base Station Receiver Overload. Most wireless networks employ dynamic power control to
maximize network capacity. Power control operates by precisely adjusting the power of the base stations
and handsets within the network to achieve the optimal signal level for reliable communications. Power
control minimizes interference, maximizes handset battery life, and increases the life span of base
transceiver station power amplifiers.”’ Typically, signal boosters are not dynamically controlled by the
network and thus may continue to amplify a handset’s signal even when it is not needed, which may
overload the base station. This can apply both to mobile signal boosters that can travel close to a different
carrier’s base stations, as well as fixed signal boosters that are not coordinated with the carriers that the
booster is capable of affecting. In addition, signal boosters create unique issues for Code Division
Multiple Access (CDMA) networks. In a CDMA system, to maximize network capacity, wireless carriers
use power control to ensure that the received power of all subscribers at the base station is at the
minimum level needed for reliable communications. The presence of a signal booster within the power
control loop of a CDMA system can increase the received power of a subscriber at the base station, which
would affect the power control operation of all wireless devices being served by that base station. As a
result, the base station receiver may not be able to operate as efficiently as designed, could drop some
calls, or could be overloaded,” adversely affecting the coverage and capacity of the serving base station
as a whole.

18. Public Safety/Sprint Nextel Issue. Use of signal boosters in the 800 MHz spectrum band
raises additional issues because in many markets, public safety channels are still interleaved with
Specialized Mobile Radio (SMR) channels that are used by Sprint Nextel and others. Sprint Nextel
describes a typical problem which involves the use of 800 MHz wideband signal boosters to improve
coverage of public safety signals inside buildings.” Specifically, if the installation of an in-building
public safety signal booster system is not coordinated with Sprint Nextel and others that use the 800 MHz
band commercially, the in-building systems may overload nearby commercial base stations resulting in
dropped calls and reduced network capacity. Sprint Nextel states that, "[i|nterference to commercial
networks harms consumers by increasing costs, decreasing quality, and consuming limited human and
financial capital resources.”* Jack Daniel also states that interference from Class B Signal Boosters®
poses a problem to both Sprint Nextel and public safety licensees authorized to use the 806-821 MHz and

(Continued from previous page)
and lose coverage. In addition, AT&T notes that this action reduces battery life of the signal booster user’s own
phone as well as the cell phones of other subscribers whose phones automatically increase power to overcome the
interference caused by the signal booster. AT&T Comments at 26-27.

*! A base transceiver station power amplifier amplifies signals at the base station before they are transmitted through
the antenna.

22 . . . . . L.
Overload occurs when a receiver is unable to reject excessive energy outside its intended frequency band of
operation.

3 Sprint Nextel Comments at 3. Sprint Nextel explains that because many communities require building owners to
ensure that public safety communications can be received throughout a building, building owners often install in-
building signal booster systems. Sprint Nextel further explains that these systems tend to cover the entire 800 MHz
band to ensure that multiple public safety channels will be available in the building. As a result, Sprint Nextel states
that these boosters will amplify all signals in the band whether needed or not. 7d.

2 Id at 8.

% For the reasons discussed below (see infra Y 71-74), our Part 90 rules create regulatory distinctions between
Class A (narrowband) and Class B (wideband) signal boosters. Class A signal boosters amplify only those discrete
frequencies intended to be retransmitted, while Class B signal boosters amplify all signals within the passband of the
signal booster filter. 47 C.F.R. § 90.7. Our CMRS rules in Parts 22, 24, and 27 do not contain a similar regulatory
distinction.
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851-866 MHz frequency bands, and that signal booster installations must be coordinated with the
appropriate licensees.”®

19. E-911 Issue. The use of signal boosters also presents challenges for certain network-based
Enhanced 911 (E-911) systems.”” Some E-911 systems use positioning technologies to determine a
mobile phone’s location by comparing the times at which a cell signal reaches multiple Location
Measurement Units (“LMUs”) installed at the operator’s base stations. Sometimes LMUs pick up both a
boosted signal and the original handset signal, which are at different strengths, and may lead to inaccurate
location estimates for the person using a booster.

20. Comments. A number of public safety commenters note that signal boosters have caused
interference to public safety operations.” The Massachusetts State Police, for example, note an average
of 10 instances of interference per year to their public safety networks, which they attribute to signal
boosters.” The Orange County Sheriff-Coroner Department states that it encounters interference due to
signal boosters regularly and spends approximately 300 hours and $25,000 each year addressing
interference events.

21. Commercial mobile radio service providers similarly report instances of interference caused
by signal boosters.”’ Verizon Wireless, for example, states that signal booster interference to its network
has ranged from degrading a single digital channel on a single cell sector, to degrading multiple channels
on multiple cell sites, leading to a reduction in the coverage area of a cell sector, to shutting down
channels, sectors, or cell sites entirely.”” Sprint Nextel describes tracking an interfering signal booster as
a game of “cat and mouse” where employees sometimes drive for hours to identify the source of
interference.” U.S. Cellular states that one episode of interference required an engineer to spend four
weeks and 60 hours tracking down the cause.” AT&T details an incident where a mobile signal booster
on a yacht caused substantial interference to “six AT&T towers in Florida, lasted for 21 hours, and led to
2,795 dropped calls and 81,000 blocked or impaired calls” because the signal booster came too close to
the cell towers.”> AT&T also notes how signal booster interference results in an increasing percentage of

*6 Jack Daniel Reply Comments at 3.

" The FCC's wireless E-911 rules seek to improve the effectiveness and reliability of wireless 911 services by
providing 911 dispatchers with additional location-specific information on wireless 911 calls. Wireless carriers may
meet their E-911 requirements by installing location capability in individual subscriber handsets (handset-based E-
911 system) or deploying location capability in the carrier’s network (network-based E-911 system).

* See, e. g., Massachusetts State Police Comments at 1; King County, Washington Regional Communications Board
Comments at 1-3; San Bernardino County Comments at 1.

? Massachusetts State Police Comments at 1.

30 Orange County Sheriff-Coroner Department Comments at 2. See also Cobb County E-911 Comments at 1-2
(Cobb County states that there are poorly designed and manufactured, disposable signal boosters on the market, and
that “it only takes one malfunctioning device to hamper communications for all.”).

UAT&T Reply Comments at 10. See also Verizon Wireless Comments at 6-8; U.S. Cellular Comments at 5-6;
Sprint Nextel Comments at 4.

32 Verizon Wireless Comments at 6.
3 Sprint Nextel Comments at 3.
34 U.S. Cellular Comments at 7.

35 AT&T Comments at 30-31.
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dropped calls, loss of coverage, and reduced cell phone battery life.*
2. Petitions Filed

22. Three parties (Bird Technologies, the DAS Forum, and Wilson Electronics) filed Petitions
seeking changes to our rules to address the proper use and regulation of signal boosters. In addition, Jack
Daniel filed a petition for declaratory ruling seeking clarification of the Commission’s rules regarding
Part 90 signal boosters. The Petitions were placed on Public Notice for Comment on January 6, 2010.”
Comments and reply comments were due on February 5 and March 8, 2010, respectively.*® The Petitions
are briefly described below.

23. On October 23, 2009, the DAS Forum filed a Petition for Rulemaking stating that a
rulemaking proceeding is needed to address the marketing, installation, and operation of Commercial
Mobile Radio Service (CMRS) signal boosters. It urges us to explore the best methods for resolving
interference issues without resorting to regulations that unnecessarily inhibit the sale and installation of
signal boosters or that may hinder market innovations. The DAS Forum submits a proposed Industry
Code of Conduct as a foundation for the development of rules to address the marketing and use of signal
boost%rs and states that this Code can be easily incorporated in or cross-referenced by the Commission’s
rules.

24. On November 3, 2009, Wilson Electronics filed a Petition for Rulemaking asking the
Commission to commence a proceeding to amend Part 20 of our rules to establish standards for the
certification of signal boosters for subscriber use on CMRS networks by developing equipment
certification requirements to ensure boosters are available to the public. Wilson states that the
Commission, as opposed to wireless service providers, should adopt equipment certification requirements
to ensure that signal boosters will not cause interference to network operations.*’

25. On August 18, 2005, Bird Technologies filed a Petition for Rulemaking to amend section
90.219 of the Commission’s rules to outline specific technical and operational requirements for the use of
signal boosters by Part 90 licensees. Bird Technologies suggests that signal boosters should only be used
with the full knowledge of licensees.”'

26. On September 25, 2008, Jack Daniel filed a Petition for Declaratory Ruling seeking
clarification of the operational and technical limits that apply to Part 90 Class B wideband signal boosters
under the Commission’s rules.** Specifically, Jack Daniel requests a declaration confirming the following
five “elements” which he asserts are the “totality of the Commission’s decisions regarding the

3 1d. at 26-27.

*7 Wireless Telecommunications Bureau Secks Comment on Petitions Regarding the Use of Signal Boosters and
Other Signal Amplification Techniques Used With Wireless Services, Public Notice, 25 FCC Rcd 68 (Jan. 6, 2010)
(Signal Boosters Public Notice).

¥ Wireless Telecommunications Bureau Extends Period to File Reply Comments on Petition Regarding the Use of
Signal Boosters and Other Signal Amplification Techniques Used With Wireless Services, Public Notice, 25 FCC
Rcd 1437 (Feb. 18, 2010).

3 DAS Forum Petition at 6-8.
40 Wilson Petition at iii.
* Bird Technologies Petition at 6-8.

2 We deny the Jack Daniel Petition for Declaratory Ruling. Jack Daniel’s requests for clarification are in fact
requests for rule changes. We invite comment on those proposals as set forth below. See, e.g., infra at ) 73, 75, 77,
82-83, 88, 90.
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deployment and use of Class B signal boosters”: (1) Class B boosters may be operated by licensees to
extend or improve reliable communications; (2) Class B boosters may only be deployed in confined
locations or remote locations; (3) Class B booster power is limited to 5 watts ERP per channel; (4)
operators of Class B boosters are responsible for eliminating all interference caused by operation; and (5)
no license is required for the operation of these devices.” In addition, Jack Daniel asks us to declare that
we do not intend to regulate Part 90 Class B signal boosters in a manner which would inhibit local
governments and public safety entities from mandating in-building signal booster deployment to improve
wireless coverage.*

B. Certification and Use of Consumer Signal Boosters

27. Our goal in this proceeding is to facilitate the development and deployment of well-designed
signal boosters that do not interfere with wireless networks. The record reflects that there is a genuine
need for signal boosters to enhance commercial wireless networks.* Commenters explain that signal
boosters can be a valuable tool to extend wireless coverage in rural areas where network buildout may be
sparse or in areas where natural or man-made barriers physically impede signal coverage.* Commenters
also state that the use of properly designed and installed signal boosters will allow consumers to place
emergency calls and other calls in areas of weak or limited coverage.” Moreover, commenters maintain
that robust signal boosters can be designed, which would not impair network reliability.**

28. Accordingly, as explained in more detail below, we propose to authorize individuals and
entities to operate consumer signal boosters in spectrum being used to provide subscriber-based service

3 Jack Daniel Petition at 3.
*1d. at 9-11.

* See, e. g., Wilson December 15, 2010 Ex Parte Letter at Attachment 1 (Letter from Jeff Guengerich, Operations
Manager, Yellowstone Park Service Stations, Inc. (Nov. 29, 2010) (tow truck operator noting safety and traffic
control benefits from signal boosters in remote national parks where additional cell towers will not be constructed);
Cranford Jordan, Winn Parish Fire Chief, Louisiana (noting need for signal boosters to obtain adequate
communications signals for fire rescue operations in rural Louisiana); Stan Morgan, Logan, WV (stating the signal
boosters were necessary for communications during a mining accident in Montcoal, WV); Dietrich Gravenstein,
MD, Gainesville, FL (stating that he relies on a signal booster to receive wireless service in his home and noting the
particular importance for him as a doctor “on call”)); Wayne Klingelsmith Comments at 1 (discussing importance of
signal booster use in hospitals where staff rely on cell phones to respond to critical patient care issues); George
Udvary Jr. Comments at 1 (discussing necessary use of signal boosters coupled with cellular modems to provide
essential telemetry functions for remote solar energy installations); Donald Bigelow Comments at 1 (rural
homeowner noting benefits of boosters in weak signal areas); Todd Van Dussen Comments at 1 (discussing use of
signal boosters by oil field workers). Wilson states that it has sold more than two million amplifiers and antennas
since 2001 and 150,000 amplifiers in 2008. Wilson Petition at 4. Similarly, Wi-Ex notes rapid sales growth for its
signal boosters. Wi-Ex Reply Comments at 8.

* See, e. g., CTIA Reply Comments at 13 (“authorized boosters can be an important tool in delivering mobile
wireless service to building and rural areas”); Sprint Comments at 1 (“[p]roperly designed and installed, signal
boosters can aid wireless subscribers by expanding the usability of wireless networks in areas of poor signal
coverage”)..

4 See, e.g. ,Wilson Petition at 1-2; Smart Booster Comments at 42.

* See, e. g. Wilson Petition at 13-17; Smart Booster Comments at 23-49. See also Ex Parte Letter from Russell D.
Lukas, Counsel to Wilson Electronics, Inc. to Marlene H. Dortch, Secretary, Federal Communications Commission
(Dec. 16, 2010) (Wilson Dec. 16,2010 Ex Parte Letter) at Attachment 1 (describing testing of Wilson signal
boosters by Canadian carrier, TELUS Mobility, and noting that multiple Canadian carriers sell Wilson boosters to
their subscribers).
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provided the devices fully comply with (1) all applicable technical and RF exposure rules, and (2) a set of
parameters crafted to prevent and control interference and rapidly resolve interference should it occur.*
We believe that our proposed regulatory framework will empower consumers to expand coverage without
compromising network reliability and thus serve the public interest.”” Consumers will benefit from
expanded mobile voice and data coverage in rural areas’' and added reliability in areas that are technically
difficult to serve such as tunnels, parking garages, and underground transportation systems. Consumers
will also benefit from increased access to innovative wireless broadband services. Moreover, any
increased potential for harmful network interference can be addressed by the specific measures we
propose to control, prevent, and, if necessary, resolve harmful interference. We seek detailed comment
on the text of proposed rule sections 95.1601 ef seq.’

1. License-by-Rule Framework

29. We propose to license the use of signal boosters by rule under Section 307(e) of the
Communications Act.”> That provision states in part that, “[n]otwithstanding any license requirement
established in this Act, if the Commission determines that such authorization serves the public interest,
convenience, and necessity, the Commission may by rule authorize the operation of radio stations without
individual licenses in the following radio services: (A) citizens band radio service; ...”>* Section 307(e)
states further that, “[f]or purposes of this subsection, the terms ‘citizens band radio service’, ... shall have
the meanings given them by the Commission by rule.”” We believe that a license-by-rule framework
would be the best approach for enabling operation of properly certificated signal boosters, particularly
because it would obviate the need for burdensome individual licensing requirements. Our proposed
regulatory framework would facilitate operation of signal boosters to enhance wireless coverage and
access to broadband services, while minimizing administrative costs and burdens on the public,
Commission licensees, and agency staff, thus serving the public interest, convenience and necessity.

9 Although our rules proposed here would apply to Part 90 subscriber-based services, at this time, we do not
propose that they would apply to Part 90 private land mobile radio (PLMR) services. Signal booster use for PLMR
services is addressed below. See infra 4 67-96.

0 See, e. g., Revision of the Commission’s Rules to Ensure Compatibility with Enhanced 911 Emergency Calling
Systems, Report and Order and Further Notice of Proposed Rulemaking, 11 FCC Red 18676, 18692-99 9] 29-46
(1996) (significant public interest benefits were served by requiring wireless carriers to automatically forward all
911 calls, including non-subscriber calls, to public safety answering points despite concerns regarding increased
costs which could have a negative effect on levels of service and overall competition). Some commenters question
whether certification standards are sufficient to protect wireless networks. AT&T, for example, states that
certification standards do not provide wireless carriers with sufficient control to ensure the integrity and optimal
functioning of their networks. AT&T Reply Comments at 42. Similarly, Sprint Nextel states that a “generic
equipment authorization decision, even one ostensibly backed by normative standards” cannot “address the myriad
ways in which signal boosters can disrupt complex, wide area network operations.” Sprint Nextel Comments at 7.
Verizon Wireless adds that device features alone are insufficient to address carrier interference concerns. Verizon
Wireless Comments at 14-15.

3! Wilson Electronics conducted drive testing in four states — Nevada, Utah, Arizona, and New Mexico — and states
that its Sleek signal booster “improved the signal strength of the phones used during the test in more than 15% of the
area covered for Verizon phones, and more than 25% of the areas covered for the Sprint phones.” Wilson Dec. 16,
2010 Ex Parte Letter at Attachment 1.

>2 The full text of proposed rule sections 95.1600 et segq. is set forth in Appendix A below.
347 U.8.C. § 307(e).

47 U.8.C. § 307(e)(1).

47 U.S.C. § 307(e)(3).

12



Federal Communications Commission FCC 11-53

30. The Commission’s authority to license new services by rule under Section 307 is well
established.” Under this approach, we adopt a set of rules that prescribe parameters of operation, and
individuals may operate facilities to provide the service in any manner within those parameters. Indeed,
the Commission has licensed an array of beneficial services by rule by defining the Citizens Band Radio
Services to also include the Family Radio Service (FRS), the Low Power Radio Service (LPRS), the
Medical Device Radiocommunication Service (MedRadio), the Wireless Medical Telemetry Service
(WMTS), the Multi-Use Radio Service (MURS), and the Dedicated Short-Range Communications
Service On-Board Units (DSRCS-OBUs).”’

31. We tentatively conclude that authorizing the operation of properly certificated signal boosters
by rule under Section 307(¢) of the Act would further the public interest, convenience, and necessity. As
explained above, signal boosters provide substantial public benefits for consumers by improving wireless
coverage in rural, indoor, and other hard to serve locations where wireless coverage may be deficient. We
are mindful that we propose to authorize operation of signal boosters on licensed spectrum. We thus
propose that any such use would be on a secondary, non-interfering basis, and would have to meet our
proposed technical parameters of operation, which are designed to prevent, control, and quickly resolve
any interference should it occur.

32. Accordingly, we propose to establish a new Signal Booster Radio Service under Part 95 of
the Commission’s Rules, and define it as a Citizens Band Radio Service pursuant to the Commission’s
authority under Sections 307(e)(1) and (e)(3) of the Act. We seek detailed comment on our proposed
license-by-rule framework, including whether this framework would provide the most beneficial approach
for enabling operation of signal boosters. In the alternative, we query whether it would be more
appropriate to authorize signal booster use under existing carrier licenses, akin to the authorization for
subscriber equipment (e.g., handsets), under our current rules.”® Such an approach could be accomplished
by modifying section 1.903(c) of our rules to authorize the use of properly certificated fixed and mobile
signal boosters by subscribers and non-subscribers. We seek comment on this or any other alternative
regulatory approach for authorizing signal booster use. Commenters that support an alternative regulatory
framework, such as the one we suggest above, should explain in detail how an alternative approach would
be structured, its legal basis, and its relative costs and benefits.

2. General Requirements For All Consumer Signal Boosters

33. Under our proposal, subscribers, particularly rural subscribers, will benefit from the ability to
use compliant signal boosters. We find it is appropriate that such devices meet stringent technical and
operational requirements to prevent, control and, if necessary, resolve adverse impacts on wireless
networks. We seek to ensure that signal boosters operated pursuant to our proposal do not cause harmful
interference to the wireless network. Specifically, operation of signal boosters should not adversely affect
network reliability, operation, or management. Consistent with this important goal, we propose a number
of safeguards for manufacturers and operators to govern the manufacturing, marketing, and operation of
all consumer signal boosters.

34. Manufacturing Requirements. We propose that all consumer signal boosters must meet all
applicable technical specifications for the relevant band(s) of operation as they apply to mobile units (i.e.,

36 See, e.g., Amendment of Parts 1 and 95 of the Commission’s Rules to Eliminate Individual Station Licenses in the
Remote Control (R/C) Radio Service and the Citizens Band (CB) Radio Service, PR Docket No. 82-799, Report and
Order, 48 Fed. Reg. 24884 9 25 (1983).

>7 See 47 C.F.R. §§ 95.401(a)-(g).
> See 47 C.F.R. § 1.903(c).
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not base station technical speciﬁcations).5 ? Although Parts 22, 24, and 27 of our rules do not provide
specific technical requirements for signal boosters, all subscriber or mobile devices certified to operate
under those rule parts must meet specific technical requirements. For example, all certified devices must
comply with the specified power levels for their applicable rule parts.”” Likewise, certified devices must
comply with specified out-of-band emissions (OOBE) limits.®" In addition, Part 22 devices are subject to
frequency tolerance limits.®

35. Unlike Parts 22, 24, and 27 of our rules, Part 90 specifies technical parameters for certain
signal boosters and signal repeaters. For example, narrowband (Class A) signal boosters must be
equipped with automatic gain control circuitry, which will limit the total effective radiated power (ERP)
of the unit to a maximum of 5 watts and wideband (Class B) signal boosters must be limited to 5 watts
ERP for each authorized frequency that the booster is designed to amplify.” In addition, Part 90
narrowband boosters must meet the OOBE limits listed in this part for each narrowband channel that the
booster is designed to amplify.** Similarly, Class B signal boosters must meet the emission limits listed
in this part for frequencies outside of the booster’s designed passband.”> Part 90 also limits mobile
repeater stations to a maximum output power limit of 6 watts.® Requiring signal boosters to be
manufactured to meet all applicable technical requirements is the cornerstone of promoting access to such
devices while minimizing the potential for harmful interference. We seek detailed comment on our
proposal and proposed rule language contained in Appendix A that signal boosters must comply with all
applicable technical requirements for mobile units for the bands they will operate on. In addition, we
seek comment on whether any other technical specifications should apply and the costs and benefits of
adopting such additional technical requirements.

36. We also propose that signal boosters must automatically self-monitor their operations to

>’ The applicable rules are § 22.355, Public Mobile Services frequency tolerance; § 22.913, Cellular effective
radiated power limits; §22.917, Emission limitation for cellular equipment; § 24.232, PCS power and antenna height
limits; § 24.238, Emission limitations for Broadband PCS equipment; § 27.50, Miscellaneous Wireless
Communications Services power and antenna height limits; § 27.53, Miscellaneous Wireless Communications
Services emission limits; § 90.205, Private Land Mobile Radio Services power and antenna height limits; § 90.210,
Private Land Mobile Radio Services emission masks; § 90.219, Private Land Mobile Radio Services use of signal
boosters; and § 90.247, Private Land Mobile Radio Services mobile repeater stations.

5 See, e. g., 47 CF.R. § 22.913(a)(2) (maximum power level for cellular devices can be no greater than 7 watts
ERP); 47 C.F.R. § 24.232(c) (maximum power level for PCS devices can be no greater than 2 watts EIRP); 47
C.F.R. § 27.50(d)(2) (maximum power level for AWS devices can be no greater than 1 watt EIRP).

5! See, e. g., OOBE limits for Cellular, 47 C.F.R. § 22.917(a) (the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P)
dB); OOBE limits for PCS, 47 C.F.R. § 24.238(a) (the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB);
OOBE limits for AWS, 47 C.F.R. § 27.53(h) (the power of any emission outside a licensee’s frequency block shall
be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB).

6247 CF.R. § 22.355 (the carrier frequency of each transmitter must be maintained within the tolerances given in
Table C-1 of § 22.355).

%3 47 C.F.R. § 90.219(b).
47 C.F.R. § 90.210.
5547 C.F.R. § 90.219.
% 47 C.F.R. § 90.247.
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ensure compliance with our existing technical rules®’ and shut down automatically if operating in
violation of those rules. As explained above, malfunctioning, poorly designed or improperly installed
signal boosters have the potential to create substantial interference to wireless networks. For example, if
a device is improperly installed,’® it may exceed its designated power or OOBE limits and may oscillate
and disrupt communications between nearby mobile devices and a base station.” Public safety and
wireless industry commenters also recognize the need to prevent oscillation and suggest that all signal
boosters be required to incorporate automatic oscillation detection and shutdown features.”

37. Accordingly, we propose that all signal boosters must monitor the device’s compliance with
all applicable technical requirements for mobile devices for the band in which they operate (e.g. power,
OOBE). We believe base station technical limits are not applicable because they would allow
significantly higher power levels, which are not warranted for this service. If it is determined that the
device is operating outside of the applicable technical parameters, we propose that the device must be
capable of shutting itself down automatically within ten (10) seconds (or less). We further propose that
the device must remain off for at least one (1) minute before restarting. If after five (5) restarts, the
device is still not operating consistent with applicable technical rules, it must shut off and remain off until
manually restarted by the device operator. We also propose that all signal boosters must detect feedback
or oscillation (such as may result from insufficient isolation between the antennas) and deactivate the
uplink transmitter within 10 seconds of detection. After such deactivation, the booster must not resume
operation until manually reset. These built-in technological safeguards would minimize the potential for
harmful interference to wireless networks.

38. We seek detailed comment on our proposal and proposed rule language in Appendix A,
including the appropriate triggers to initiate device shut down. In addition, we query whether signal
boosters should monitor for any other parameters and, if so, how such monitoring would be accomplished
and at what additional cost. Further, we seek specific comment on whether the existing technical rules
that apply to mobile devices in Parts 22, 24 and 27 are appropriate for all signal booster devices. Are
these technical limits adequate to address varying types of signal booster installations, e.g., personal use
vs. carrier and enterprise installations, which are typically professionally installed and designed to cover
large areas such as office buildings or arenas? We note that signal boosters can be designed for use on
both the Personal Communications Service (PCS) and Cellular Radiotelephone Service bands, but
different technical requirements apply to these bands; does this create unnecessary design challenges for
signal booster manufacturers? We also note that mobile subscriber unit power is subject to an ERP limit,
which is appropriate for devices with integrated antennas, while most signal boosters do not have
integrated antennas. Would transmitter output power be a more appropriate power limit measure for
signal booster devices? We request detailed comment on the appropriate technical limits that should
apply to signal boosters for each band of operation, including the associated costs and benefits.

39. We also seek comment on other technical requirements that may be necessary to ensure

57 See supra n. 59.
% For example, if there is insufficient isolation between the signal booster’s transmit and receive antennas.
% See supra g 16.

70 See Breton W. MacAloney Comments at 1; Brian Hunt Comments at 1; Candell Comments at 2; City of Phoenix
Comments at 1; Phoenix Fire Department Comments at 1; David Clemons Comments at 1; American Association of
State Highway and Transportation Officials Comments at 3-4; Gregory T. Bunting Comments at 1; Jason Matthews,
Lake County Sheriff's Office Comments at 1; County of San Bernardino Comments at 1; NENA Comments at 1, 3-
5; APCO Comments at 2-3; Patrick Becker, Glendale Fire Department Comments at 1; King County, Washington
Regional Communications Board Comments at 1-3; CelLynx Comments at 2; CommScope Comments at 3; CTIA
Comments at 4; Nextivity Comments at 5.
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signal boosters do not negatively affect carriers’ networks. For example, some commenters expressed
concern that wideband signal boosters generate additional radio frequency (RF) noise that can reduce the
capacity and reliability of the network even when subscriber signals are not amplified.”" We seek detailed
comment and analyses on the impact of wideband signal booster use on wireless networks. How are these
impacts different from narrowband signal boosters? How can wideband signal boosters be designed to
avoid potential problems? Can specific device features minimize network impact, e.g., programmability
to a specific frequency block or powering on only when needed to amplify a signal? Specifically, how
would such design features affect device cost?

40. RF Exposure. As discussed above, we propose to apply the relevant Part 22, 24, 27 or 90
mobile station technical requirements to signal boosters. In addition, we propose to prohibit signal
boosters that are designed to be used so that the radiating structure(s) is/are within 20 centimeters of the
user or other persons, as defined for portable devices in section 2.1093(b). Thus, we propose to permit
only fixed and mobile signal boosters, which will be governed by the RF exposure rules regarding how
the devices are deployed. The RF exposure rules in sections 1.1307 and 2.1091 outline exposure limits,
equipment authorization requirements, and other regulatory requirements that are based on the type of
device, how it is deployed or used, the power of its transmissions, and the proximity of its antenna and
radiating structures to a person’s body.”” To maintain RF exposure compliance, the operation of signal
boosters can be highly dependent on how they are installed and operated with respect to the fixed and
mobile exposure conditions required by sections 1.1307 and 2.1091; therefore, in addition to the routine
evaluation currently required under section 2.1091 for Parts 22, 24, 27 and 90 devices, clear installation
and user operating instructions/requirements are proposed to be necessary for installers and end users to
satisfy RF exposure requirements.

41. Our existing RF exposure rules have proven effective in ensuring compliance for the
deployment and use of existing signal boosters, and thus we see no reason to change the existing RF
exposure requirements. We will, however, outline these requirements in a new section 95.1627.
Specifically, we propose to maintain our requirement that routine RF exposure evaluation is required for
signal boosters authorized under Part 95 that operate under fixed and mobile exposure conditions. We
propose to amend sections 1.1307(b) and 2.1091 of the Commission’s rules accordingly. In addition, as
required by section 2.1091, applications for equipment authorization shall contain a statement confirming
compliance with the RF exposure limits for both the fundamental and unwanted emissions. Further,
technical information showing the basis for compliance with RF exposure requirements must be
submitted to the Commission upon request. Since signal boosters operating in fixed-mounted
configurations are generally deployed similarly to subscriber transceiver antennas,”” we propose to require
labeling for these types of signal boosters as similarly required for subscriber transceiver antennas in
Table 1 of section 1.1307(b)(1). We seek comment on all aspects of our proposal.

42. Labeling and Marketing Requirements. We propose that all signal boosters must be labeled
and marketed to consumers with clear information specifying the legal use of the device. Numerous
commenters request a marketing and/or labeling requirement for signal boosters. The DAS Forum’s code
of conduct proposal would require that the sale of a signal booster “be accompanied by a notice stating
that it is the responsibility of the owner/installer to coordinate with the appropriate local carrier(s) prior to

7 See, e.g., Ex Parte Letter from Jeanine Poltronieri, Assistant Vice President, External Affairs, AT&T Services,
Inc., to Marlene Dortch, Secretary, Federal Communications Commission (May 28, 2010) (AT&T May 28, 2010 Ex
Parte Letter) at 8.

72 See 47 C.F.R. §§ 1.1307(b), 2.1091, and 2.1093.

 For example, fixed consumer transmitting antennas typically are installed on home rooftops where access would
be occasional but not controlled.

16



Federal Communications Commission FCC 11-53

operation in order to avoid harmful interference.”” The DAS Forum maintains that such a notice
requirement would remind all installers of signal boosters of their responsibilities, which in turn will
facilitate coordination and interference prevention.” The Wireless Communications Association
International, Inc. (WCAI) suggests that all marketing materials for signal boosters include a “clear and
conspicuous warning that such devices cannot be operated without an FCC license or the express
authorization of an FCC licensee.””® WCAI proposes that such a warning be included on all websites,
point-of-sale materials, and packaging materials.”’ Bird Technologies asks that we require labeling for
Part 90 signal boosters.”® CTIA asserts that a labeling requirement will help avoid consumer confusion
and aid in the prevention of interference caused by signal boosters.”

43. We propose that marketing materials must include a prominently placed “consumer
disclosure” notifying consumers that the signal booster can only be operated consistent with Part 95,
Subpart M. For example, for signal boosters offered online or via direct mail or catalog, the consumer
disclosure should be prominently displayed in close proximity to the images and descriptions of
each signal booster. In addition, we propose that all signal booster packaging must prominently display
the consumer disclosure using a label, either on or otherwise affixed to the package. Specifically we
propose that all signal boosters marketed on or after six months from the effective date of our rules must
include the following advisories in 12-point or greater typeface (1) in any marketing materials, (2) in the
owner’s manual, (3) on the outside packaging of the device, and (4) on a label affixed to the device:

WARNING. Operation of this device is on a secondary non-interference basis and must cease
immediately if requested by the FCC or a licensed wireless service provider.

44. In addition to the above, signal boosters intended for fixed operation must include the
following advisory:

WARNING. Operation of this device must be coordinated with, and information on channel
selection and operating power must be obtained from, the applicable spectrum licensees
authorized in the area of deployment. Licensee information is available at
www.fce.gov/signalboosters.

" DAS Forum Comments at 6; DAS Forum Reply Comments at 5.

" DAS Forum Comments at 7; DAS Forum Reply Comments at 5-6. Verizon Wireless agrees that the DAS
Forum’s proposed notice requirement is a “step in the right direction” towards preventing interference. Verizon
Wireless Comments at 23.

" WCAI Comments at 13. WCALI asks that the warning indicate that a subscriber is responsible for obtaining an
FCC license and ensuring that the device is FCC certified. Id. at 13-14.

" 1d. at 14.

8 Bird Technologies Petition at 9. Bird Technologies proposes that all Part 90 signal boosters be affixed with a
readily visible warning label indicating that (1) non-licensees may only deploy signal boosters with the express
written consent of a licensee; (2) such written consent must include the specific location(s) of the signal booster
equipment; (3) only certified equipment may be used; (4) FCC regulations regarding RF levels at antennas, power
levels and antenna locations must be met; and (5) failure to comply may result in a fine pursuant to 18 U.S.C. §
1001. Id. APCO supports the labeling requirement proposed by Bird Technologies. APCO Comments at 2.

" Ex Parte Letter from Brian M. J osef, Director, Regulatory Affairs, CTIA, to Marlene Dortch, Secretary, Federal
Communications Commission (June 3, 2010) (CTTA June 3, 2010 Ex Parte Letter) at 3.
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45. We seek comment on our proposals, including the text of our proposed rules included in
Appendix A. In addition, we seek comment on whether to require manufacturers, retailers, and any other
entity marketing or selling signal boosters to display the consumer disclosure language conspicuously at
the point-of-sale and on their websites. We also seek comment on whether to include enforcement
language as part of the consumer disclosure.

46. Operator Requirements. We also propose that if a signal booster is causing harmful
interference as defined in Part 2.1 of our rules,” the operator of the device must immediately cease
operations. While we believe that our proposed rules will facilitate the development and deployment of
robust signal boosters which will not harm wireless networks, in the event harmful interference does
occur, this safeguard confirms that an interfering signal booster operator must cease operation. In
addition, as explained in more detail below, we seek comment on whether signal booster operators should
register their devices with a national signal booster clearinghouse prior to operation.®’ We seek comment
on our proposals and proposed rule language contained in Appendix A. In addition, we seek comment on
whether and how signal booster operators should be protected from interference from other signal booster
operations.

3. Fixed Signal Booster Requirements

47. Our proposed rules seek to facilitate the development of signal boosters which do not cause
harmful interference to wireless networks. Avoiding harmful interference, however, will differ for fixed
and mobile signal boosters. Accordingly, in addition to the general requirements discussed above, we
propose additional and separate requirements for fixed and mobile signal boosters.

48. Fixed signal boosters® can affect wireless service providers’ management of their networks’
system capacity. Global System for Mobile Communications (GSM) operators, for example, allot
available channels among clusters of base stations and then carefully coordinate reuse of those
frequencies among the clusters to maximize system capacity. If frequencies assigned to fixed signal
boosters are not coordinated with the provider, their use can potentially disrupt a provider’s frequency
reuse plan because certain frequencies may have been assigned by the provider to an adjacent cell site or
sector, increasing the likelihood of co-channel interference.

49. Fixed signal boosters operating in 800 MHz spectrum with interleaved commercial and
public safety operations present additional challenges. Sprint Nextel states that many local jurisdictions
require building owners to install in-building signal booster systems to improve the coverage of public
safety communications inside buildings.* According to Sprint Nextel, to accommodate multiple public
safety channels, these systems tend to use 800 MHz wideband signal boosters, which cover the entire 800
MHz band.** Because the public safety channels remain interleaved with Sprint Nextel’s channels in
many markets, Sprint Nextel explains that the 800 MHz wideband signal boosters installed for public
safety use can amplify Sprint Nextel’s signal, which can overload nearby Sprint Nextel base stations

%47 CFR. §2.1 defines harmful interference as “[i]nterference which endangers the functioning of a
radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a
radiocommunication service operating in accordance with [the ITU] Radio Regulations.”

81 See infia 99 64-66.

%2 For purposes of this proceeding, the term fixed signal booster refers to a signal booster that is operated at a fixed
location, e.g., office building, tunnel, garage, home.

8 Sprint Nextel Comments at 3-5.

4 1d at3.
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resulting in dropped calls, reduced network capacity, and degraded Sprint Nextel service in a building.*
King County, Washington Regional Communications Board (KCRCB) suggests that for signal boosters
on all public safety bands, licensees whose signal is being received by the signal booster at a signal
strength greater than -90 dBm must be notified prior to the booster being turned on, so the licensee can
monitor its system for interference, or alternatively, all boosters must be licensed.*

50. Sprint Nextel also argues that coordinated installation of in-building signal boosters can
“ensure that installation is completed and adjusted in a balanced manner so that the public safety coverage
in the building is improved without disrupting service at nearby Sprint Nextel base stations.”’ Sprint
Nextel maintains that the “proper functioning” of signal boosters can be ensured when the use of signal
boosters is coordinated with all wireless licensees whose signals will be affected by the signal booster and
when signal booster installation reflects the “actual radio environment surrounding the site.”® Sprint
Nextel adds that network operators routinely modify the channels used on base stations to address
customer demand.” Motorola states that all affected licensees should reach agreement and consent to
signal booster deployment, but acknowledges that coordination can be challenging and suggests that
comment be sought on the best method for licensees to be notified and have the opportunity to object to
the use of a signal booster.”

51. We believe that the concerns described above can be addressed by requiring all operators of
fixed consumer signal boosters to coordinate frequency selection and power levels with applicable
carrier(s) prior to operation. For purposes of this proceeding, the term “fixed signal booster” refers to a
signal booster that is operated at a fixed location, e.g., office building, tunnel, garage, home. We seek
comment on this proposal and our proposed rules, including whether there are other requirements specific
to fixed signal boosters that we should mandate. For example, is coordination sufficient to address the
power control concerns of CDMA carriers or should all signal boosters be equipped with dynamic power
control capabilities? What would be needed to accomplish sufficient dynamic power control and at what
cost? In addition, what type of coordination should be required for temporary or emergency deployment
of signal boosters? Further, how should the coordination process accommodate a carrier’s subsequent
network changes? We note that, as drafted, our proposed rule would permit fixed, outdoor installation of
signal boosters. We recognize, however, that such outdoor installations may pose additional installation
challenges for achieving adequate antenna attenuation, among other things. Accordingly, we query
whether additional safeguards are necessary for fixed, outdoor signa